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PART 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide alloy steel powder and a powdery -mixture capable, of ... 
producing high strength sintered parts. 

SOLUTION: This invention in water atomized steel powder in which alloy elements have been 
subjected to prealloying. As the prealloying elements, by weight, 1.0 to 10.0% Cu is contained, or 
moreover, <10% Mo and/or <0.08% Nb are contained, and the balance is Fe with inevitable 
impurities. Or, as the prealloying elements, furthermore, 1 to 10%, preferably >2.5 to 10% Mo and 
0.005 to 0.08% Nb are contained, and the balance is Fe with inevitable impurities. Or, it may be a 
powdery mixture mixed with one or two kinds selected from <10% Cu powder and <10% Ni 
powder as well. Cu powder is preferably added so as to be partially alloyed to the alloy steel 
powder. Fe-C based water atomized powder contg. 2 to 5% C is added to and mixed with the 
above alloy steel powder or powdery mixture to form into a powdery mixture, and this is 
appropriate for the increase of its strength. 
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tfcot, fS&jvmt LX, Cu : 1.0 — 10. Owt %£ 
[ff** 2 ] mitt&Tcm t LX $ h lw % Mo : 10wt 

T'$)oT, T"&&7ci{i£ LX, Mo: 1 — 10wt%*5 &XM 
b : 0.005 ~0.08wt%Srff^»fflFei3j:t/^"riBtt^ : l* 

[ft** 4] T"&^7C^t LX, Mo : l —10wt%^ 
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t>a*&»raxfc i 2at»^4ftufcii t * 

[IS** 5 ] tt&jtm t LX, Mo : 2. 5 i@-10wt% 
£Nb : 0. 005 -0. 08wt%£^£§g|5Fe*5 JzU^Rfigftj^F 

««»^e>*6*r h-^-f x^flgjf&tc. £e>iccu : iowt 

%£JIT. Ni : 10wt%J^T^ b hfrbWtftlti 1 U&1t\& 

Iffi&me] Mo: l~10wt%&^&fbLT^W»Sfl 
Id, $ ^ICCu*& : 10wt%J^T. Ni*& : 10wt%aT<7) 5 

[ft** 7 ] Mo : 2. 5 jg— 10wt% tNb : 0. 005 —0. 08 
5)45*7 h-7^XM»l^ $ ibt-Cu^ : 10wt%£Jt 

lit** 8 ] m** 1 7iv> l 5 <D^-rtifr\zmm.<D& 

UlC : 2-5wt%£^#-t-6Fe-C5fc*X h^>fX»S: 

p D pfflul1m 

[IS**9] flaiEFe-C^TKT K^>fX»^ 
i^^S^g|5p 0 pffi^*&o 
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[0 0 0 2] 

^fctt, *»K:Cu», U MIS* 

iifit5.0 -7.2g/cm 3 SftOfl6ffiSr*-t*S«£iefti 

10 &t UT^<ffil^tlTV>5o 

[0003] cne>&»#ffl«EieifBp B B^tt, ii^s^i* 

•*\ #^Bg45-9649 

Ni. Mo. Cu*©^A5c»*«»^*t»##S-e:*:«fB 

[0 0 0 4] LA*L,fca*&. ^£fls*£i»*r«l*fc 

[0 0 0 5] «x.tf, «pBH5p2-104636^*tC«, /^W 

30 Lfe^«*&S:fiJffl-r-5r ^^S3iStL, Mo: 3-14wt 
%^#i-^>Fe-Mo ^(D»*(0«jiSBB^§ixX^-5 0 * 

S*JfiStt6ffl^(^v^e>ix6^»»i: tx, Mo*3j; 

[0 0 0 6] ^fc, #^¥6-81001 
» Wtt*s i tFi«ltt*ft±t ^> * A«l»d5it jb $tix 

l^5o Mo : 0. 05— 2. 5wt % <t % Nb. 

40 V, TiOD^ ^>CO lflt^fc«2aJKJl±^:^^no. 005 ~ 
0. 08wt%O«H-C^frft*» fc LX^t $ IdNi : 
0.5 — 5wt%*5J:t^Cu : 0. 5 —2.5 wt%(D 5 < 

[0 0 0 7] 

^X^i-6^^p°p^^fe^fPl^n, L^>t> 
50 5MoXl^5 0 ^Oj;5^ftMie^l$riL, 
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[0 0 0 8] La>U HIMIsttSHft^-etfBBSrfT?* 

feftftV^V* 5 feofc Q — #^Bg45-9649 

^*fc:1BttS*Lfc, Ni, Mo, Cu*^-&dfe5c*S:«fB^& 
fti-6*A«»-Ctt, *^»©^fcv*5IHW4ftv* 

*&— {t-tir-f, 3l«3fi*500MPa£Jl±. L< te800MPa£* 

104636-8^«lC|B«*ilfc'&A«l»"Cf±. KSaflMfcWfc 
»JwiBffi*MoS:**aS*D-t-S!^»d5«)t), 2cti5ftj&*£SB 

[0 0 0 9] £fc N WBB5pi-215904^«ic|B*S^fc 
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7^^** W3ISRMS"B0"0MPa£JLJaff* U< te800M" 

[ooio] ±eufc*sicjB*, ism«as 
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[0 0 12] «**»^aSJlPUTV^J!l«»lw 
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[0 0 13] -Tttfofe, &&ytmZ^~&&L> 
fcTkT h-r-f Xfit&T*feoT, T"&&7G3t£ LT, Cu: 
1. 0 -10. 0wt%*^*»fflFe*5 «tt/7FpTiBWP*B»^5> 50 
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Mo : 10wt%JKT*5J:t^/*fc«Nb : 0. 08wt%£*T£*a # 

[0 0 14] £/c. ^7cS«r^^L/c7K 
Th^XS^ot, f^xi^LT, Mo: 1 — 
10wt%*5j:tm : 0.005 —0. 68wt%£^W8gBFe:i3 «fctf 
* «TiBW*«*a> 6 ft a £ £ frttflk fc -t 6 KttAffittffi 

Mo: l~10wt%*^*»«PFe43J:t/5f:^rjBW 3 F*«J 
A*6ft6*r h-7>fX^S(»^, S>*^fiMo :2.5 j@ 
— 10wt%^rNb : 0.005 — 0. 08wt%Sr^*«lfflFe*3 J; t/^F 

Cu : 10wt%JWT. Ni : 10wt%«T^ 5 *>d^e>atftbfc 1 
[0 0 15] #3SWte, Mo : 1— 10wt%£:^& 

ftLT*^«Fejsj:OT , Br»«j^i*^e>fta*r k 

■^>f X^^BftiC fc^VMiMo : 2.5 10wt%fcNb : 
0. 005 —0. 08wt%*r z F"fr^k-LT**aHBFe"*3 JztPFW 
»tt*»fca»&ft«*T h^^X^«»i:, S&KXu 
» : 10wt%J^T, Ni*& : 10wt%ttT« 5 4>j&>b»»lfc 

1 a*fcf± 2 mzm\\m& vtczt t-tzm&m 

[0016] *fc v #36WWt. ±Bbfcv^-fix^<o-&ft 

*»*fc»JiIBLfcV^ix*>^JBd»lJ:, C : 2-5wt 
%*r*#U »*L<.tt»«Fe*JJ:tf5FBratt^««ld^ 
^ft^Fe-C^TKr h-r-f X»*:jJf*<OC*i:ft6J:5 

[0017] 

i6Wf±ftt\ 7KTh-v>rx«. ^&^c^^v^, tt 

[0018] T*Aft*T h -vf X^^M»0£«OR 

^s*tcov^-c, m^-r^o i^4t5± 

fe6-&A5c3Rfc LT, Cu<tMo^r)l^-r6 0 Cu<tMo«. 9 

<. »*Jt<JME^W±*-BrilBi:ft6 0 ft^5, Mo£±fc 
a^^Tc^^i-a^^Ji, Cu*&, Ni)(»cD5^cDia 
*fctt2«S:«t^T^^»irltlt##S-ftCu. Nico 5 
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[0019] cu&±tcz>^&5tmt Lx^-tzm^ 

Cu : 1.0 —10.0% 

"C* < . I $ Sr500MPaE*-h £ i" 6 c t & 

■C#ftv\ — 10.0wt%£g;i6£ N KlttiWSTL 10 

fitel.O ~lO.Owt%0>«Bi::|8j£L,fc o ft*3, «F^L< 

2<-5wt%<7)®ffl-ek<5o CuCD^Mbi-<t 

$fflx£>£ 0 *fc* Cute, »^A<M rf S»^"tt:Jt>^ 

[0 0 2 0] Mo : 10wt%J^T 
Mote, H«3ftft, aCffiSftlkl-itJSftSSrrpliS-frSTc* 
X£>9. CuZlitcZ^&Ttmt LXttt?)l^l^ 20 

£ 0 MoS:10wt%Srjgx.-C'&*S^r-5t, BE»ttdSfiTL 
Wttd5«Ti-6, COfctf), Motel0wt%£*Tl-l® 
Sf5^)^ LV\> 

[0 0 2 1] Nb : 0. 08wt%J^T . 
Nbte, ^>i^tt\ K^bft<offi L ffll-J:D3!i*»l-3ft 
S*rplJiS^r-67c**X?*>t). Cu&£fc5^&.3tfb5c3li t 

!Ri:-LXaS*n"t?#So L**U Nb^O. 08wt%^Sx.X^ ' 
^ZitZt, EEWfeWST Wtt^fiTi-^o - 30 

NbH0.08wt%£JlTiw|8S-*-5Oj&s#^ LV\ 
[0 0 2 2] ol^X\ Mo^r^fc^-T^^Tt;^^ LX^W 

Z>m-&\a*. MQ*»jg*D-C«, 3l36»S500MPa£JLfc«:flfc 

«B^Aft"*-6*\ *6V^f±NbSr»*PbSe>^Cu. Ni£r 

Mo : 1— 10wt%$>6VM12. 5 j@~10wt% 

SSrfpJ-hS^S^iB-Cfct). Lj^fc^&AflsUtfcES 40 
tt^Tli^ftv^ Ld>U Moj5Siwt%*«|-e«:, KA 
«rrt±S*6J»**+»t?ft<, Mo£lOwt%£rg 

6 0 COfctf), Mo«l—10wt%0«6ia(-Pfi^U/Co * 
4b\ #£L<te, 2.5wt %jS^—10wt%. <fc9#£L< 
te2. 5 6wt%X*S>5 0 NbSr^&UCuSrSB^frA: 

ftLT*#i-6«*|Cf±, Mote2. 
5 S~10wt%CD®i[aiC(5 < g^-r^O^« : ^bV\ Mo 

9. Sa*#flJ:-*-a. 50 
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[0 0 2 3] Nb : 0. 005 —0. 08wt% 

^^fSiir 6 uv\ L)&*U Nb^O. 005 wt%*ffi 

■Cfl. 3ftffi*fPl±§'ft63a** s +^-e*<, Nb£ 

Wtt^ffiT^So £<0fcfc* Nbte, 0.005 — 0. 08wt 
%OflSBIc|»fi^a<D^»4UV\ J:!)^L<I1 0. 
005 — 0. 04wt%tOf&|gx&& 0 
[0 0 2 4] **M(D^&«»ia, ±IBLfc^7C^« 

^»»«Fe*jj:tf^pri«»^»B*-efca. £fc #«9H 

Cu*5K Ni»fc**U|R^lcj:'91t»##S-*Cu, 

>x t , cu<D^mn mm b/^^^bx^o-t- 6 » 

-&trafiH-10wt%£JLTT?J:V\ Ni^Wfite, Cu 

<t^(-10wt%^Ti:^6O^4 LV\ 
[0 0 2 5] Cu : 10. 0wt%£JlT 
Cute, Mo. $>^>V^^Mo4oJ;t>*Nbi:^*r6^{Cf^ ^ 
^p p o + ^Cu^WS^0f^Si: *6 X b fc. 

[0 0 2 6] ^W-r^CuO^Wft^. l0:0wt%^a^L5 

Cu(7)^#SHl0.0wt%J^T^PS^Lfc o /^4b\ Cu-g-WS 

<m.o wt%W±^t5c»^J;v\ 4fc. ^Ii^i 
2 — 5wt%0«E!SX**>S 0 4fc, MotCuttB*U 

[00 2 7] Ni : 10wt%£JlT 

Niia. Mo, ih^^mo^xxmtm^ir^m^n, ffi 

^^«*&^Ni*a^t£»##$^:gi5^^b Lfc^^*& 
i:i-6*«fe^J:!9^W$^:SodS»*LVs ^^Xt>, 
NiSr^^^bUfc^ffl^^-rs^^, Ni*&(D{lWK 

[0 0 2 8] Nite. ^-TA h VMi^/V^ >"^-T h 
Xfc5 0 U^U Ni-&#*j5Sl0wt%*jax.S^x 
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#*r410wt%KTfci-6^^a*UV\ fc*3, Ni**S 
dso. 5 wt%*»"Cfi, 3fiffirpj±Sd*ds*/j:v^««>, 0.5 

— 6wt%"Cfe5o 
[0 0 2 9] ±fEbfc*&/&Z>Mo£r££ LT^^ 

L/c^^lC $ <b iC±|E*l^ k 4 6 J: 5 KCu». Ni*& 
<o5^l«*fctt2«&R*LS^*a\ *>6iMi 

ftmi>Z^l*9&m^ £«bl-C : 2-5wt%(^Fe-C 

[0 0 3 0] Fe-Cl*7h^X»(j:, C : 2 — 5wt 
h^>fX»*i:i-S„ *T-h^>f XflMffitt; *tt4Mai*> 

[0 0 3 1] Fe-C^7kT Xft^C^ti^ 2wt 

[0 0 3 2] £fc„ Fe-C^7KT h^X*&(C«, CJ£Jl 

0. lwt %J[^T. Mnf±0. 2wt %J£JIT\ P 130. 01wt%J£AT> 
S«0.01wt%^T^T-fF^T^6o *T hWXfelJ 

n/cFe-c^7Kr h-^^xffimi.. mft^nmrn^ 

fc»*fc+6©3ftS#*UV\ Fe-C»*7hv>fXftiZ) 
<46, CO«-tt#»<46Hms*5, *» 
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[0 0 3 3] *»Mw-&ftflW»*4v^f±»fr»«-E-fr* 

»l-iCDE-&$tt5«»*JwlE'&*fi. 0.3 -iwt%<i: 
10 [0 0 3 4] ftj3, *«M^4k«»*>5V^ttfi'&» 

r±, 8iMktt'efc6Rx#7o^7SfflStti-e x noor 
~i2oo < C(D{SM«ae*iiJ6U'ct, «aso**t*i5f3e^ 

[0 0 3 5] 

tc^-rctu Ni*#*i:tt6J:5lrcu», Ni»*»frUfc 

^sa/c a cnp)*7h^x§4iftto5 
*>©-fflttv •*bfccu». Ni»*a*u; 

X*880 <CX lhr(D*fc»3g*J6U Cu x Ni*8B#-g>&flS L 

[00 361 *1 l-^m^t7)^^ffla^J;T>^^ 
S$B*& : 0. 8wt %*3 XTfX^rT V : 1 % 

30 Pa-Cj**U**«ei: Lfc 0 ^ixbMlCRX^ (X 
n/^^fetf*) #ffl^C4 I T*1130 < t:x20rain ^^frcoffi 

[00 3 7] iJMttKKH:. 
± 0 

#S : 12. 6kgf 
^S^S : 4. 21m/s 
««Eg|8l : 1500m 
40 IS:ATF^/K 1 «/ s 
m^tt : S U J - 2 

[00 3 8] 
[*1] 
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X10" a iam 3 


Cu 


Mo 


Nb 




Cu 


Ni 
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0.7 








_ 
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355 


7.2 
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1.2 



















— 


510 


4.7 1 
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2.1 


_ 


_ 


_ 


_ 
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— 


517 


4.5 


4 


7.0 


_ 


_ 












506 


3.5 


5 


11.0 





_ 


_ 






— 




407 


8.1 


6 


2.2 




0. 003 


_ 






— 


— 


518 


4.5 I 


7 


2.2 




0. 009 
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- 


520 




8 


2.2 




0. 02 








— 




524 


4.5 1 


10 


2.2 




0. 05 












533 


4.4 ! 


11 


2.2 


- 














423 




12 


2.2 


0.3 














521 




13 


2.2 


1.6 














598 


4.1 ! 


14 


2.2 


2.6 














648 


3.9 


15 


2.2 


6.2 














828 




16 


2.2 


11.0 














487 




17 


2.1 


2.7 


0. 008 












654 


3.8 1 


18 


5.0 


2.7 


0. 008 












677 




19 




5.3 






1.5 








780 


Kn 


20 




5.3 






3.1 








827 


3.1 - | 


21 


- . 5.3 






7.3 








810 2.2 I 


22 


- ! 5.1 










3.4 




803 2.7 1 
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No 














(wtX) 


(wlX) 


MPa 


mm 

xl0" 3 am* 


Cu 


Mo 


Nb 




Cu 


Ni 


23 




5.3 






10.8 








490 


8.2 




24 




1.5 


0. 02 












5B1 


4.6 




25 




5.4 


0. 02 












825 


3.6 




26 




8.9 


0. 02 












776 


2.7 




27 




10.5 


0. 02 












460 


9.2 




28 




1.5 


0. 02 




2.1 








602 


4.1 




29 




5.4 


0. 02 




2.1 








845 


3.2 


*¥&m 


30 




a9 


0. 02 




2.1 








797 


2.3 


*mm 


31 




10.5 


0. 02 




2.1 








480 


9.1 


tmm i 


32 




0.3 




Cr:3. 0,V:0.3 










461 


2.1 


r &m i 


33 


1.5 ! 0.5 




Ni:4.0 










723 


10.3 


vt*m 1 


34 


- i 3.6 








2.0 






730 


4.5 




35 




3.6 








4.0 






800 


4.9 


*mm 


36 




3.6 








8.0 






860 i 5. 7 




37 




3.6 








12.0 






680 11. 3 


vtJism i 


38 




3.6 






2.0 


2.0 






760 


4.1 




39 




3.6 






2.0 


4.0 






850 


4.5 




40 




3.6 






2.0 


8.0 






,870 


5.3 


*mim 


41 




3.6 






2.0 


12.0 






700 


10.2 




42 




3.6 












4.0 


780 


5.0 




43 




3.6 










2.0 


4.0 


810 


4.6 





[oo4o] mi fab, *&wmn. giasssssooMPaK 

(No. 5, No. 11 , No. 16 , No. 23 , No. 27 x No. 31) 



trf**« (no. 32 ) -m, m#ik&<Dm£&w98L<oitib 

Lfc, 3bZ>\,^*mQ&&lstctt:&m (No. 37, No. 41) 
Xn70QWa£kT<Oi&\, ^ | Mffi £ b tlX V ^ V > 5 

so (No. 33 ) x\l i&mms, mwm^ott^ 
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[0041] (MMm 2) m 2 \z^k-rm.f^(o^^m^ 

ft«»Sr7kr h^>f XfircKftLfc. *T h^>f X#i3g 
[0042] £fc s ctte>7kr h-7>fX^4j|»(o5 

880 lhr<Dj|fc*yB4riSU Ciu Ni*:«fB^A<bUfc 
[0 0 4 3] oV^\ ^ 3 iCl^f *a^^^:ffl*&t-. * 
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2»d^*tFe-C^7KT Xt&SrCtfclf-T? 0.3£*:f2 
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